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PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a semiconductor device for forming an 
insulating film having a low dielectric constant and good 
adhesion characteristic with a copper wiring. 
SOLUTION: The method of manufacturing the 
semiconductor device, in which film-forming gas is 
subject to plasma excitation to cause reaction and an 
insulating film 34 having the low dielectric constant is 
formed on a film- forming substrate 21. The method 
comprises: a process of bringing the film- forming gas of 
a first gas pressure into plasma excitation to cause 
reaction and forming a low-pressure insulating film 34a, 
which constitutes the insulating film 34, on the film- 
forming substrate 21; and a process of bringing the film- 
forming gas of a second gas pressure higher than the 
first gas pressure into plasma excitation to cause 
reaction and forming a high-pressure insulating film 34b, 
which constitutes the insulating film 34, on the insulating 
film 34. 
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[1**9 l] rt*^*^7X-rftltS«S^ £ 

[If *9 2] SfrfSmiO^H^^O. lTorrj£A±, 
lTorr*?»-e*>!9 . fMfEff 2 <D#*mj3\* 1 Torr&U:, 
1 0TorrKT"C4>«- i:Sr4»«i:-rS»**llE«Oij£ 

[!**9 3] *»E:7?x^flrt-3#«£ LrfiUlsstS 

1100kHz J£jL±, 1 MH z *8t<Z>(g;JS8L«;b SrHl JO 
U ^oStJ|B^2<DSfig{ClMH zJ&lJiCOiS^jSa*^: 

51**9 1 XWt 2 E*o**fle8«o»JBt*8fe. 
[!**«4 1 TOEKfflfe«*#rt-r*X«fc*3ir* 
T\ jmE»2<o«*Jc«rEKffltt«*4r9l3ni-rsr:i:^ 
*Dx.T, fflE»io««^ffJEffi«»«*S:Siio-rsr: 
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[1**9 6] tWE««^tt, ^d**v«-&Sr*-r 
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[1**9 7] ME^n^^^je^Sr^ST/u^/Wk 
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(OMCTS : ((CH 3 )2)4Si404 
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[1**98] OTEfiRIJI^Wt, tr/uis?* (SiH n (C 

H3) 4 - n :n = 0, 1, 2, 3 ) Sr^t* <7>X*£> 5 * £ & 

w&t-*z>m*m i7!ii5 (75(5rn*^-(cEao^ft:^ 

[1**9 9] TO^W^V (SiH n (CH 3 ) 4 -n : n = 
0, 1, 2, 3) I*, ^;^f;u^7y (SiMC 
H3)) , ^f^^7^ (SiH 2 (CH 3 ) 2 ) , h J^f^> 
7^ (SiH(CH 3 ) 3 ) , Xlif h7^f/Uv'7y (Si(CH3) 
4 ) <z> 5*>rsrn*»— -C*>«C^S:4#«i:-t--5l**9 8E 

[1**910] TOEaKXf^Wt, ^^v^^n^** 

^(CHGCeHi^Xtt^^ PA^rfy (C 6 H 12 ) <D ? *>ffi1n 

fr-&^tfh<Dx-&z> z. t t-r «5i**9 iM9 

<D{*Jin,t>>- {cE«<7>**#««^3Rift*Jfeo 
[1**9 l 1] <MEfl;fll;tf;*WU -o-tfv (c 6 H 6 ) £ 
^trfc^^&S n t S: 5 »*9 1 7!?M 9 cofpfn 

[1**912] fifjEj*JR#* ti: * ^f/L,7;^- f \, 
40 (CH 3 0H) x«:3if^r;i'3-;i' (C 2 H 5 0H) £r^trt><7> 

T-fes:^ ^ts 1**9 1 9 ofsrti^- (cE 
[i**9i 3] mE«fltxr^», tv*=t (n 

H 3 ) JKtta* (N 2 ) 0 5%(sriXd>— «r^tffcO-C*>5 
C t *»«£-*-3t**9 1 9 <Dttna»-fciE«<0* 

[1**914] lWE««^tt, — (He) , 

T;U*ls (Ar) XiS^3i (N 2 ) (7)H^-^ 

tP t> ^)t^ t -t 51**9 1 7?>S 9 ofprtt*^ 

50 —jc oSitt^jSfeo 



3 

4. 6 2, 3114 1 4 WRf!*"— t£|B$8<Z>iNS#$& 

fc^i»JBI4«ilJeSr± t -tZHmiz «fc "3 SS*n&JSHII6«! 
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[ff*«2l] BfJlS'W Ka^-7jfv (C x H y ) 12, 
^^n^^r^V (C6H12) Xte-O'-tfV (C 6 H 6 ) CO 5 ^ 

mn^— -rfcsr i*4#«^-rs»*jgi 9X12 2 ota 
[»*Ji2 2] miaaflt^M:, mia^ 

/<? H n (CH 3 ) 4-n = n = 0 , 1, 2, 3 ) t> <OX&> Z> r 

l»3fc*B2 3] SfUB^^/Uv-^ V (SiH n (CH3>4-n : n 
= 0, 1, 2, 3) 12, ^-y * ^Jl>i/7> (SiH3(C 
H3)) , i?*?fl'is s ?'y (SiH 2 (CH 3 )2) , hU^f/^ 
7> (SiH(CH 3 )3) , h7^f^V'7> (Si (CH3) 

[!S*3i2 4] 1WEJ««^I4, -y^A (He) , 
*<7 T/U^^ (Ar) Xf2^3f (N 2 ) O 5 ^fsrti^^— 

trh<nx-hzzt&&mt-tz>n#mi 97^12 2^ 

[1***2 5] mm*±t+*Km±\z&mm#mtft 
snfc¥*#8Wfcor, mri2*6iftJKi2ff*iii 97^ 
ig2 4^wnd>-jcE«o^at#iitto«a*afeu:j: t? 
«« tfd^i^^ft z>mmmx& z> z £ t -r 

fett««sr ± t -r 5 en t m-r z '< d r t&mm t k ^ y 
[0001] 

[^p^^m-r^stif^^] *^^i2, ^^^s&u 5 ^ 
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it. mm&itt 1 t>i^ 7—*mmi&m<Dm&te&9t# 
*r**-s*MUi <^t\ <sw«*«iMii: ) a* 

fc#>, -Oli, hy^f^7> (SiH(CH 3 ) 3 ) £n 2 

M. J. Loboda, J. A. Seifferly, R.F.Schneider, and CM. 
Grove, Electrochem. Soc. Fall Meeting Abstracts, 
p.344(1998)^C|S«£ixT^5o £/c, fhy^f/L' 

(Si(CH3) 4) iN 2 0^|^7X7CVDS 
tt\ W*.!*, J.Shi, M.A-Plano, T. Mount si er, and S.N 
ag, SEMICON Korea Technical Symposium 2000, p. 279 
(2000)^tdfE«£;h,T^5o 

[0 0 0 3] ^Ol, ^^^-/Uv-^^^^r^^fc^^ 

xvcvD&t>^)btir^5o Mill mrntm, mm 

T»1t* mzm, *4 6 0*jKfflft3^ (1999) , p. 89 

7, ftrmm, »»t**, feo 

!3**JESJfl«>3ffi*^ (1999) , Ip-ZN-9(1999), rtffi^ 
ft, tMVMtt, tM*iE», S4§*^«I^ 

£r, p.897(1999)*{Cia«SnTV^So 
[0 0 04] 

XftftJIMfto, SI6J»«4:»«-r S 

[0 0 0 5] 

t?, J#JR#;**:/7X^teLTKJS£i2\ ats±^fi» 
«UR&7£j*"r*Xg£, fifrlS® 1 (DffXELjj X *) t>SG^ 

f 2 <D^^ ^ (oniaisi^^ ^ y 7 x-7 {c t r gi^ ^ 

#0, B9E»10>#;*ffi;tJttO. lTorrJ£*_h, 1 Torr* 
S(f-e*>»?, ^J|aS2(^^^ff^^ lTorrJ^.±, 1 0 Torr 

S teaser* UMajgi (D^;@tcJi)$$: i o o k h z ^ 

_b, 1MH z^»Ofi«»«**BlJn-r53&^ XttflWS. 
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stiookHzw, imh z&ffitDi&mmmtt&w 
.jtrau ffiiBB5ffi*6aJS^^fiSc;-raxs{c*5i^r, mia* 

**V>1£&$:itf-t-Z>T;i'*/H£&fa£* N 2 0, H 2 0 
XJ2C0 2 od 5 -fefsmA*— o«*^*^f^ £ *><o 

(HMD SO : (CH3)3Si-0-Si(CH 3 )3) 
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i 4 0 4 
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f^v^7V (SiH n (CH 3 ) 4 -n : n=0, 1, 2, 3) 

/l^v-^V (SiH n (CH 3 )4-n : n = 0, 1, 2, 3) 12, ^ 
^f/^7V (SiH 3 (CH3>) , ^^f^>7^ (SiH 
2(CH 3 )2> , hy^f^7^ (SiH(CH 3 ) 3 ) , Xtex h 
(Si (013)4) 0 5 tfsrtU^— T'fcSr 

w(^ix^~icE*^^»ffKfi<7>8iift*te{c«t)^ Stria 

J*JR#*W\ *<f-Asi/i? n^.^-^>'(CH 3 C6Hii)X^v'^ 
(C 6 Hi 2 ) 0 5feffiiXJ&»— Sr^trfc^-CfcS 

ffllSfiJttt^f^tt, -<v-if> (CeH 6 ) 

9 <DttM>-{zum<D*mi*mw<Dmm*mzm *> , m 

iBricJR^W:, ^f;u7;^-/!, (CH 3 0H) Xtt^fvt' 
T/i^-A- (C 2 H 5 0H) £^frt>?>T-fc£r £ £r4#1S£ 
U !S#*Il 3lE«<7>$§^te, »3*«1 7!;^9<7>r5rH^^ 

r^~r (nh 3 ) xte^Sf (n 2 ) *> 5 *><bt*xj5> 
ffifajStttf;*!*, (He) . r/u 

(Ar) (N 2 ) ^ 5 o{ST*ia>-£: 

[0 0 1 0] 5E«*>»WH:, 
gft'fcor, 8fll5l6J»JRttlt*JBl7!?M4, 6Ml 

W*«l 635«0«K«, 1 5lE«£o* 

fflEMK«r±&r&E*Lhtc&l*3*i 

or, ffiiB/< »; r'*6*JHtt»*« 5 , i3J!iii4^ 

*«t5C ££r4#t&<>: ir^5. 

[0011] OEI^Jintt, 
**«fefc:«D, M^^^7X^trs^^t, x 
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ttsr^^Hb'&fti, Ko*-*^ (c x H y ) 

Mt^mt, ^^rt^f/^>D^ty (HMDSO: 

(CH^si-D-sUcH^) % t^^^fy^pf hr> 

P=^tV (OMCTS : ((0^)2)451404 
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30 [0015]) <D ? -hisitiib*— Z'jbZZt&ft'&t U 

»*«2 ium<n&mn, 9x1*2 o&m<o* 

»ff8«^Kac*jfejc«i?, mu^-r K^-7j?y (c 

x H y ) I3\ r-fe^U^(C 2 H 2 ), f?/Ui/jr u^arVXC 
HsCeHn), n^^-fr^ (C6H12) Xtt'O'-tfv (c 6 H 
6 ) <0 5*flr*t*»— " t**>5: U H*9 2 2 

E*<Z>*83rac, 9 7!jM2 1 (7){pTna>-iCfEi$<7) 

/^^7> (SiH n (CH 3 ) 4 - n : n = 0, 1, 2, 3) 

2 2 E«^>*»#SS«o»jat*jSfe^« 0 , *tj|5^ 
(SiH n (CH 3 ) 4 - n : n = 0, 1, 2, 3) f3\ 
: e;^f;W>'7> (SiH 3 (CH 3 )) , S^TvPS^V (SiH 
2(CH 3 ) 2 ) . b is 7 f (SiH(CH 3 ) 3 ) , XftT h 

7^f/^>7y (Si(CH 3 ) 4 ) Wj^il^-TfcSli 
*W«£U 2 412^0^6^1^:, ft i 9 7!f 

12 3 0Wixd*— ^E«o4^*#i6«<oJBa*«ferc« 
t? > WEfiKJR^Ii, ^y^A (He) , (A 
r) xnm^ (N 2 ) co p ^^ix*^— *r<&trt>0>f*>5 

5^ :^«®i:L, is^is2 5ia^^^pjii, ^rnwmw: 
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let* 9. ffK«£^-rdiBtt±lcttMlt«±j:-r6Blk 

Rttl**3gl 9 7^2 4 <7>(Brnj6»— ^fa«0^*#»tt 
5^i:S:»»i:U ft *JR 2 8 iB«tf>$§Wtt , If #JB 2 

[0016] arte, ±|a**W^«fiS:^j: i?is$ixs 

ffcLTRtf$-tf\ Stt±£{Kfftt1M*r«tt-rsx& 

[0 0 1 7] *JR*W#o|M*{cJ:nii, @2{c^-rJ: 
Si:#*fc?IS<tt*. — !»«*>**«*«, H6^ 

[0018] «ue^^^-rsifi^ji^^y ri&m 
[0019] £*bic, y rte»jR<z>j#jR#;*£ ir, 
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(nh 3 ) (n 2 ) 

5 6 lE^tt, ^-y^A (He) , T/U*^ (Ar) 

2$ (n 2 ) WgS^^ffl^5:K*, i*J^o^ 

[0020] ±iat?B, i&mmm&m-rz3Lmmm<Di& 

2H2), t^frls? n^^r^V(CH3C 6 Hii)Xl^v'^ n-x^r 
(CeHiz) <£> 

4&£, -o-tfv (CeHe) ^F®a=# 

fc**, mm<D±mmm&&j&-fz>zk&xzz> 0 
[oo2i])5j£i8^iu, ^n^^^^-rs 

T/t^/Mfc^4&Oftfc> B ^fy^7> (SiH n (CH 3 ) 
*0 4- n :n=0, 1, 2, 3) Sr&t? I^T cfc 

[0 0 2 2] 

X-rMgtl 0 l<D*j58:«:^-#-ttiaDHt?*>6o 
[0023] :^y7X-7«f 1 0 112, ^7X7 

<0&&m&tt&j£1RtfX&1&1fr 10 1 B^^i^^ 

[0024] 1 ^tchmft-r 5— 

±a5«ffi2lCj3R»l 3. 5 6MHz(Di^Jl)Si; 
6*5JS««*«»«K (RFffl) 7 3^19*** 
£*U T^5m^3(C^)^^:3 8 0 kH z<Di&m$Lmj3& 

b<r>^M7 , 8>5^±^5m® 2&tfT^m^3fcig;;^<£: 
MIT, ^^^T'TXv^tSo ±«««2, T 
^m^3^t/m^7, 8 ^J&JR#;*£^X-^ 

[0 0 2 5 ] ±W««2tt*JR^^Oi>tfeAS:SSfeTl/^ 
5^ ^ 0 ±«««2lctt*«OKa?L3a J *fiK*lx, T^m^ 
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1 0 1 B ^ffif 9 a f«iK$nTI/>6o 
ix£^£t>&£o fi*K*^Ji«««2S:iaft/L*l o o 

[0 0 2 6 ] TWMM 3 fcifeKJBISK 2 1 <D{fc^-£r£^ 

12«x.Tt^o SJg^*Ml0 1Bl^^, $xu 

•>7> (SiH n (CH 3 )4-n :n = 0, 1, 2, 3) 

Tir^u:/ (C 2 H 2 h i^^u^^ri^V (C 
6Hi 2 ) . ^^Vl*-^ n^=*iJ*> (CH3C6H11) ^5t>{5T 
ft*>-*>tfc|£Ki:, -O-^v (C 6 H 6 ) co^^Mi:, ;* 
f^7/^- ;v (CH3OH) xfi^f^r^^- /i^ (C2H50 
h) <oo%mKfr-<om&Uk, m^^x*<nw&m 
t. 7^^r (nh 3 ) nmmmt* ftw#x<om& 
mts mm (n 2 ) «>««e«i:^RWbixT^s. 

[0 0 2 7 ] Ctt^(7>^^iS^:^iI$aB^ ; 9 b75^9 j 
BBV 9 a ^ilLr^c:^® 10 1 AOft^ 1 rtfclflWS 

^ii5 e #H£fBf9 b7b^9 j oKfCKiRifS 1 
laMlli^ #*R» 9bM9 j *>»»/#MI 
5i**J«i-rSBBEB^«i 0 bMi 0 n, io P Mt 

^Risn, sb^ 9 a o^^icia^ 9 a <DfflM/mm$: 

[0 0 2 8] £7t, N 2 #*&i«S£ii:T#lftE« s 9 b 
M9e, 9g, 9hrtO»B^S:^t5tai>, 
N 2 ^^^«^^^^nfc»ftSBl : 9 j ir^oMco 
#ttE*9 b75M9 e , 9g. 9 h *>fflo3|S/#M»ii 
«:«J»-#--5BHBf!^«l OuMlO z2SR«£*iT^ 
£0 ft*5, N 2 ^^ii^l^SB^9 bM9 e, 9g, 9 

Sr^-^tSo tele, LT/fl 1^5 

[0 0 2 9 ] &Ui<Dj; 5*fiK«S6«l 0 1 titili, v- 

[0 0 3 0] * LT, ^7X7^f»i: It, ffil^tf 

«T¥«sia>-b»m« 2 ^t/T^^i 3 ct 19 ^7X7 

2&tfTff5m® 3 (C^ 
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[0031] _h»«* 2 RxsTMrnm 3 
lookHzw, 1 mh z^m^i&mfRn^frWM'r 

itf m«2«ciMHz£JlJb^i«SjK«*«:Hi3JDL, Hffite«S 

[0 0 3 2 ] f2|:, JBloWffilftlWJISrjgrt-rsxa 
leaser, ±««S2K:i«JBtt«A*rHttn-#-*^i:fc:a 

^MtSIgl^t^t, T»Stt3lcfflR»i00k 

[0033] ^{c. *s8wa«aLB ^n5M^r*fc5 

^^t^f/L-^i/n^fy (HMD SO : (CH^Si-O-S 
i(CH 3 )3> 

t^^^f^^DT h^^Ddr^v (OMCTS : 
((CH3) 2 ) 4 Si 4 04 

[0 0 3 4] 

[^9] 

CH3 CH3 
I I 

CHa — Si — 0 — Si — CHa 

I I 

0 0 

1 I 

40 CHa — Si — 0 — Si — CHa 

I I 
CHa CHa 

[0 0 3 5] ) , v- b 7 **f-}Vi/9 v?r h7 
(TMCT S : (CH3H) 4 Si 4 04 
[0 0 3 6 ] 

libio] 
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U 

n 




u 
n 






i 




1 




CHa — 


Si 
1 


— 0 — 


Si 


— CH3 




0 




1 

0 




CHs — 


1 

Si 


— 0 — 


1 

Si 


— CHs 




1 

H 




1 

H 





[0 0 3 7 ] ) 

(ii) ^f;^7V (SiH n (CH 3 ) 4 - n : n = 0, 1, 2, 
3) 

* ^Vi^v"7 > (SiH3(CH 3 )) 
Zt^^/Ui/^ls (SiH 2 (CH3)2) 
h y^f^9V (SiH(CH 3 )3> 
7* h 7 * (Si (CH 3 ) 4 ) 

(iii) Kd^-^V (C x H y ) 

n^^U*^ (C6H12) 

'O'lf ^ (CeHe) 

(iv> mm&##x 
—mtmm <n 2 o> 

* (H 2 0) 

KS^^ (co 2 ) 

(v) 

— y C> ^ (He) 
T/U^V (A r ) 
^3? (N 2 ) 

[0 0 3 8] £JlTO/S;jR&f*teJ: , ^7Xvfiicv 
(pecvdS) \z& *) s i Sffiitc^y 

tt5r/uW^ftt LTHMDSOSrfflV\ ^31^ 

o««^Kft«n <3?SffcJHHI) ^i»3 0Mi 
31$^;® 2 * 1 0 otr-MUi^o 

[0 0 3 9] AfllAfl: 

HMD S OtfES : 5 0 SCCM 
N20i5fEat : 2 0 0 SCCM 
H e : 4 0 0 SCCM 

jtf^ff* (/^7^-^) : 0. 7 5Ml. 7 5 Torr 
T8B«ffi (mitf>«*) 

MSf* MK*3 8 0 kHz) :0 
7!iSl 0 0W 
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SlBiStA (J3K«:l 3. 56MHz) :250W 
mmm&ft : 3 7 5t 

(a) rt«xr^ojef^ffiAi:fW«St«oB8« 
flE«?T*L^JBI^O^ffi* (Torr) 

[0040] mammmmtt* ±.umm$ift<o'*7*- 

/0 -f, f&mtfX<DJfX&J3 0. 9, 1. 5Torrtf>2^ft^ 

1) *#^T«yjeLfc. @2tc£ixtf, 5 

TorrO^r 5 6 ©&T-*>o *L*lgt3S£ 

0. 9TorrO£#, 1 5 1 6 £ 3 ffiF&ft {C^iffi(C3fe 

[0 0 4 1 ] **3, ±ISPST-|^. WtKSKfctT.S 

(b) **«s*R^>rr^«>{s«tt«*^«fl«3*AoH 

ft (gl) *r«U *<*tt*»B«t>^*bfciS«R« 
* (w) ^r^-r o 
[0 0 4 2] HSAlfelHKtt, JilSfigJR^^^^- 
#<r>b%, &m#X<DtfX&j3 1 . 5Torr£U ©JSR 
<7<? m^3 0, 10, 30, 50, 75, 1 0 0 W<D 6 3k&X~ 
j£JgiLfc e AlSSSCtt (a) *ract*>*r#i\fc. 03 

[0 0 4 3] (c) fiSJR^OXf^ffiAtJRRftoHfll, 

B4B, mjmtfx<ntfxE.t>£ S ilKiCMlW 
ffiff>JRfflft3fctHr>'* r * (Young* s Modulus) go£3<£3: 

(GP) fcj^U «tttt»»B*9-C*Ufc« 
mtfX<Dtf*&J3 (Torr) Sr^-#\ 
[0 0 4 4] lUEAlftlUIHt, ±IB*Btftfl=tf>^7>- 

•f, l&Jgktf 0. 7, 0. 9, 1. 1, 1. 

3, 1. 5, 1. 7Torr<0 6*fl=^fiB:U^: 0 JRRff, 
-^^^^ (Young's Modulus) 12, A»jMffg3rjRO«yje 
« (^X^ s/*i©«*/MS&§r DUH-W2 0 
50 I S) fcfflt^TJHJEbfc. 
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[0 0 4 5 ] B4«Ccfc*Ui, tfX£.£)0. Uoxr^h 
1. 3Torr£T% jE* *>«J0 t t t> m&&ni& 
T-T6o ^^JE^O. 7Torr(7)^# 2 3 0iIr\ 
fiE^l. 31orr<D£$ 7 0M8 Oit^fcoft. 

E**:tiJ:l>*#< fc5 5 omimic^^^ 

*>49*fbUft< ftofc. -V^* (Young's Modu 
lus) t>Bt«*fc«fflHC«rRl*r«bfc.-^fiE*0. 
7Torr<7>£# 4 0GPgftt\ tfX&Jl 1 . 3TorrO<i: 

+ ^^»B 1 OGPflfl^f^tc 
[0 0 4 6] (d) **JB!5«/<-f T^o««jK«A4: 

ttmMn&Q-c&vti&mn^^ym (gp> 

**Htt«l»B«0^*UfciB:«««A (W) 
[0 0 4 7] MXffilfilftJKtt. ±Kj»JR*ft=<^7;*-- 
^£>5*>, iS^^^cO^^EE* 1 . 5Torr£ 
MtlO, 1 0, 3 0, 5 0, 7 5, 1 0 0WO6^T' 
fiftJKLTto SU^^«tt (c) £R| tfc^&JBv^o §5 

{SJSRBlASrPpaDLfci^ 5 0, 7 5WOi:^2 
9 0, 10 OW(7)^#«)3 OOT'fcoto 
[0 0 4 8] •yv^t>JK^«^^«<C«r6]«r^L, (£ 

1 0 0W(D t^foS 0 T^o/' 0 

(e) »^«Sffi^>rr^OiS«««*i:*JRoi4:B« 
*LfcftJB««A (W) ^r^-To 

[0049] m&mt&mmz. ±u&mikw<os*9*- 

?<D0*h, &m#X<D#X&£!0. 9, 1. 2, 1. 5 
TorrGD 3&f*T-, d>o{&J3&ft;b 0 , 10, 20, 5 
0, 7 5, 1 0 0W<Z>6*f*t?^RJRLfc. tkR«*ttii: 

«/<>r r ^ tcjf i mh z coff-i-^SS bfcc - v$j 

3eS«Cj: t?Sy^L5t 0 0*, Ml, 5Torr<7) 

[0 0 5 0 ] H 6 (Cctntf, tfXlZJjO. 9ToTT(Dm 
£\ (S^IK«*0^b 2 0W*t?tttt:»«^tt2. 9*> 

b4. 3 < b^^istctiapu *na±o{sjBja« 

A^i*«LTP5o ^f^EE^l. 2Torr<0#-§\ <&JS) 
0£>b 2 OW^^tefcfc^im^tt 2. 7^^3. 9 

< b^*"c*»«c«flju, ^n^Jhiaifffiu ioow 
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T-4. 8 8«l:ftot^6, ffX&ll\. 5Torr<7)#^ 
*0^b2 0Wi^l4itRt*W:2. 7^^3. 6 < & 
U 10 0WT-4. lglC/iotl^o 

[0051] woipc, si^l^iiati 

TorrJ^Tr-^lgt^S^^:^ < , 1 Torr£Jl±^fcbB!«*^ 

[0 0 5 2]8oT, ffifltt***rsiMK«:MK*: 

«lTorr*»i:(ft< L, ^oMSt*^^< LTfl 
«3it&«::*:£< U 3»t)OfiS:jRS:^HSr. WittiTo 
rrKJbfci«5< LTfTV^ R4#«)ltW*S:fi<t5r 

^ [0053] iJgiri^tsffii^^n^yr 

*.JilTorr*Wi:iS:< U < It 

J<7 [0 0 5 4 ] ft*5, &m*nn\^^Xtf*fr* Horr* 
«a*#*L^3&** ^S^o. lTorri: J* 

1 OTorr^-TSCL i^UffiftT^S. 
(S2^)I1^1) ^C(C, 08 (a) , (b) «r#HR 

[0 0 5 5] 0 8 (a) tt, 2(Z)S10^1 

#0 SSr^-rWranH^efcS. mm (b) «(^0 (a) (7)1- 

»S^*fe»JK3 2^±^Ba^3 7^Sfe^*tt/cJbaK 
«SS^iffeSiK3 5^(OPflJCtt*nfcffi*JiPflilfej»lR3 4 
^^cJ^^/^ ^ LTHMD SO + N 2 0 + He ^rffll^T^ 

[0 0 5 6 ] ^-T, MS (a) (c^-rj:p{c, («E 
F&BSifa) 3liC, Ififilwm(DSi02lXliS 
i OCHJR3&^<c6iB«S5i*6»JR3 2^fS 0 * 
SiOCHWg^CSi, O, C, H&^tft&m 

so mx'thz. m^x. umm&mmmz 2^^5/^v^u 
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ITT a NiK3 3 a £:7T£j*-f £<> T a NJ^3 3 

Lfc«, y ^telcJ: ^JR&S CMPS (Ch 

eraical Mechanical Polishing fe) (C^t), SE^SS^^ *b 
RtttLfcaiJBtftVT a N^3 3 a &5FJ§ LT*ffi«:5p*a 
ftrtSo £*UcJ:tK fitRfr£& 3 3 bROT 
aNH3 3 a^bft5T»E**»filtSil5. 
[0 0 5 7 ] #ClC, HMD SO+N2O+H e Srfll^fc: 
^7X7CVDfeia 9J^?:»1 0 nmOPE-CVD Si 
OCHJR3&>bftSia<6«Pflj|fei»«3 4 IrMtSo £AT 

m-rz\a*. *f, ttAJK&K2 ltriusti o 10 

So HMDSO^M5 0sccmt\ N 2 0 # £rMS 2 
OOsccmT*, He^^M4 0 OsccmT', 0 1 
^ 7 XvMgf 1 0 1 Of t >^ 1 iciA t , ££?3 
^r0. 7Torrfc:««r*-<5. #^T-, T»tt« 3 {CffljRft 
3 8 0 kHz OOfij^S^^? 1 0 0 1 5 0 W&FP^D 
U _h2l$m®2lC^)&*l3. 5 6MHzOMStm* 

2 5 0W(0. 3W/cm 2 lC*@M5) ^Wt5 e 

[0 0 5 8 ] ^*Uc£l9. HMD SO^N 2 O^H e 2* 

T^x-^flr*-*. :o^M4 0f>WMir, jkj^/l 

tlOOnm^PE-CVD S i O CJRj&>fe &5(6ffi(fettJBS 

3 4a^Mt5o ^> SiOCHWCSi, 

1. 5TorrfcLWHtU P^^X^M^t^gt 
60 if^5 0 0 nm^PE-CVD SiOCHii^/i5 

[0 0 5 9 ] £l_b(Cj: tJ , fiffi»*JK3 4 a £ SSffiffeS 
£13 4 bft>b/j^Eft«mttlUR3 4jWBfifc*n*. * 

iB»«Pfl*6»«3 4±{cs i o 2 JRxrts i oc 
HJBI3 2«r^figLrci:^i:I^C*-»icJ;i9JKJ¥*bl m m 
OS i o 2 «XW:S i OCHR^&&^KIK^«6lftlll 
3 5£^J*-r*o 

[0 0 6 0 ]*C, J: < 5vbixfz7 £ ~T^y-?i/i/m\z 

t^>o fc*3, f?#36a, 3 7 a teT a NjglT-cfc 

9, »*36b, 3 7 b tt«R^*>5o ftJc, Affile 

»rift»ii 3 8 -nia^ 

[0 0 6 1 ] J£A±<7>£ 5 :OI2(OII«1CJ: 
T»ffi*3 3^«^*n/S:T»ia»aailfe»JR 
3 2 £Jb$j5g£^3 7^a^a*nfc±«|5BBj»S^I6j»JR 
3 5on^Klft«m«IKJR3 4 *:J*Ar-Ctt 
©««*«fe^*5V^r, fi»JR^O^jE*S:lTorr*«i 
t?SJSflfifeJBU, i^C< lTorrJ»±^S9 fc^X-rfififi 
CVDfell £ DEJftJimiMMK3 4 ^Ltt^o 
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[0062] ^JxJ^J: 19 , ^^3 3 bl:»tr«*tt^ 
iS<, *»o^ffi: br 3«TcoffiitWa*S:*r-#-SJiPfl 

[0 0 6 3] S2^t^>fIfffl^HMDSO(Ott 
(SiH n (CH 3 )4-n : n= 0, 1, 2, 3) Srflll^S C £ 2&* 

(C 2 H 2 ) , /iris? n^^-^XcHaCeHiOXfiv- 
^n^^v (C6H12) 5 -fef5Tix*>— ^tft>^T*t) 

[0 0 6 4 ] AJK^tt, -O-fc?^ (c 6 He) 

20 (CH3OH) xi^^f^r/u^— (C2H5OH) £^tft>tf> 
T*t>J;t\, jStK^wt, — y*A (He) *>ftfc> 

IpiC, (Ar) XI*S3S (N 2 ) 

[0 0 6 5] /< y 7M1KR3 8 3rTlEfl3 0jgJ£ 

cojf^^o^ y TlfejRig 39a^ lSfiS;«*-«fe^j: t) fiJcJR 

(S3^iio«) H9 (a) ms<omm<omm 

5o 19 (b) It 19 (a) *>II-IltttC&5VrBH 
[0 0 6 6 ] 18 (a) , (b) t&ti:Z>tZZ>\*. *< 

yrEti3 9a, 3 9 c&$t?mm&mm3 905 

«JBt«r^t-#--SBa«li*-#- 6'<y 7fei§3 9 a (c 

JS303S*o»«fc5*»#Kllo|a*ttl:ot^ 
IP^t^o **3, @9 (a) . (b) 08 (a) , 

(b) tfO»t^Ht»ft l /7t<)iOttB8 (a) , 

(b) *p<nh<ohmt\><D&7F-t<Dx^ mm^m-r 

40 [ 0 0 6 7 ] *-f, f 2^iOM^i^ftT% 
5S (&/3JRSIK) 3 lit:, Jlf«)i /imos i o 2 
«3lttS i OCHJR}6>fe)*SE*Raji*fi»JR3 2 i:, BE 
*&S^*6»JS3 2 0lB^«(c^^^^<i:-rSgfi^3 3 b 
WTaNJi3 3a^b^5Ta5ffiSi:^Mt5o * 

113 9 a HMD S O 4- N 2 0 -h N H 3 <^f^^:^f * 

SrRStS. 

[0 0 6 8 ] MP^, y r*6»R3 9 a 
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lrtClAU 3 m-x. 

RS«2 1 fcJOfBU, «3 7 5tl:Mt5o HMD 
SO^^tM5 0sccmr\ N20^ffifM 2 0 0 sec 
mTv NHa^SrgfiS^^S OsccnTt*. 0 1 

0. 7 TorrtC £o ^*5, _kUmJ&tfX\ZHe?fX 

[0 0 6 9] #C^T-, T^m^ 3 ICjfJgi^: 3 8 0 kHz 

J3&^&f^;tJ0L&l\ ^*XtC£9, HMDSO£N 2 

LT, lil 0nm(7)PE-CVD Si0 2 ^^ * Sffilffiffeig: 
JK39aa&fl0J#;-t'6o 
[0 0 7 0 ] ^CSJ^^Oi^W^ 

1U BC^7X^ijg*ttffiliRt5. JBtJ¥*b9 0n 
mCDPE-CVDS i O C NJRd»fe i«ffi|&S:JR39ab3&^J# 

[ o 071] tfc^r-, at©*<*ibiifcftiw«* 
■*-si6»Bio^j«*jfe{c j: i? , v rmmm 3 9a ±ic 
ttRt*ttt5±«*»3 9 bRxt'<v rmmm3 9 

9 iitcKlfia&lfiflUK 35i:, 36i:, Ji^5ia 

[0 0 7 2 ] £*_htf>J; 5(^> co*J6^1fi{cJ:tt«. 
«««r*^-r*BB«JiJc^y r«»JBt3 9 a , 39c?: 
$tpJBBDite»JR3 9*r^-r5§Ric, /<yrteIS39 
a fittAK«r<&£l&1MR39aa& ITf 

39aat>S5EE*6*K39ab<> £ t>M, ffiJHKtt* fe^TlS; 

[0 0 7 3] f^M^ia «i: t> 

[0 0 7 4] l3^1^ItfflV^HMD SO^)ft 
(SiH n (CH 3 ) 4 -n : n = 0, 1, 2, 3) &m^&Z.£& 

~r (nh 3 ) xtta* (n 2 ) ^5fe<wta>—*r&tp* 
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[0 0 7 5 ] Sfc* J*JR#;*tt, (He) , T 

yu=*i/ (Ar) XttS* (N 2 ) oHto^?:^ 

jfc-TS:: J1HII6«JR3 9<z>5*>, Ift 

m 3 9 b nm 2 <Dmm<Di&M<Di&mm 3 4b 

Jfclcfc 9»«LTt> J:v\ aPflit6»lB3 905 

y r ftftR 3 9 c y 7 MR 3 9 a i b ca: 
■Wfelcj: D»*LTt>J:v\ <&U _L«ME*3 7 4:ie 
f 5«&fiff*6«R£-f3. ^fc/<y7*6»JB3 8^ 
70 y TI&SJK3 9 a fcWICaBt**^^: OMLttJ: 

[0076] (S4o^ii) Jbcxiko^n^ 

sr/^^/Hk:^*^. 7tf i^y(c 2 H 2 ), ^f/i->^p 

^^■^>-(CH3C 6 Hii)X^^^ n^^-f-V (C 6 Hi 2 ) ? 

p^ty^^tt^7;u^/Ht;^i:, -o-tfv (c 6 

He) mm<&*#xt* ^fe&xxt&^tef&j&tfx 

[0 0 7 7] 19 (a) , (b) *#B8LT, S4^)S 

m<DMmx&z¥mi*mm<omm#mz^xmw^ 
ifeii3 9a, 39c t&mnm&G-r z^t&mm 3 9 

b*£tfJINfl&lkK3 9<7>5^> /^7iil3 9a, 
3 9 clcte^n*:, ffiRW««t«£lfi«R3 9b 

[0 0 7 8] J£XTic. « 4 OSOfc^flmr 
«o«JS*tt^o^rRW-r*. *I6*BI3 9 bortflt 

HMDSOftf ; 5 0 seem 
N 2 Oift:& ; 2 0 0 seem 
CH 3 C 6 Hiii5lf ; 5 0 seem 

(^7^—^) ; 0. 9 Torr 
^7Xvifi^# 

' (B;J3R«* <EIR8:3 8 0 kHz) (/^7^-^) :0 

w 

(i2^)ti) 

SiJSJR«;fc (JSRjftl 3. 56MHz) :250W 
IS^i^l^ : 3 7 5t 

S*R> 3 l±tC, ^^^1 Mm(7)PE-CVD Si0 2 ^^b^ 

«E«I«3&«M3 2 <ir, ifi«S^*6ig:JK3 2(Z>|£^« 
«C«JR*^^-rSBa*3 3 bMT a N^3 3 a36>bft 
5^? 5T«E«i*:*at5. 
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[0079] &^r-, m3<o$zifc<7>mi&tmmz* hm 

D S O + N 2 0 + N H 3 1/^:^7 X-7 c V 
DjfcfcJ; r> > EMUinJ61ftJR3 9 co 5 feftflt 
U TfeflkR 3 9a ^r^iS-r So y Tlfeigjgl 39a ttffi; 
ffil6*JBl39aafci«ffiift»«39abd»bft«. JbIB 

§39 ail:fiW*«rtt54l6M3 9 b RV'< V 

[0 0 8 0] ffiftm*«:*-r»*l6»« 3 9 b *r#j*-#- 
6fc«>, £i\ lMgfl 0 lOf + 

«*JKSffi2 l&ttlRU i&«3 7 snctcfMw*. H 

MDSOSrJti-SOsccint?, N20^^rMl2 0 0 sec 

mX\ CH3C 6 Hii?:^J:5 Osccm-C, 0 1 \Z»-f^9 

Xv^fioiOft^lrtliiAl, 

0. 9Torrtd««p-rSo &V^, ±«fR«tt 2 

3. 5 6MHz^)OT8^2 5 0W (0. 3W/ c m 

[0 0 8 1 ] vL*UC<£i9, HMD SO£N 2 0<hCH 3 C 

[oo8 2] m4<Dmm<Dmm\z£*) z<D&mt: 

(SiH n (CH 3 ) 4 -n : n = 0, 1, 2, 3) «rfflt^5 

[0 0 8 3] Sfc, jftJR^tt, (He) , r 

/l^V (Ar) (N 2 ) <7>5fe^n^^— *^tf 

Hi 2 ) fl> 5 fcflttL**— oftbOJc, sOUis (CeH 6 ) £ 
[0 0 8 4 ] 

l&m<o%iW:] £1±£>J;?M, ;M8jjfcJ:*itf, v-p* 

(SiH n (CH 3 ) 4 -n :n = 0, 1, 2, 3) <*: , N 2 0, H 2 
JHfcffi< ( lTorr*M(ci) ITML, gfc t> fl>J«JRSrtf 
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*5**fc*r*Lj:!3i*< (lTorr£*±lO IT^i^i 

■r-5iaj»^*-rs^y ri&ftK&jSJRLT^So 
[0 0 8 5 ] ^ff*irt<nc^ia t?. ^^^^ 

itf [0 0 8 6 ] TlMl(t>{Mtt«A*r&»rt- 
5 £ 1 1> tc±|S 2 J&P£T-iig LT^JR-T S £ £ M J: t) , 

/Ht&yot* T^^U> (C 2 H 2 ) , p^yl'S'* B'^*:*■■9- 
>'(CH3C6Hll);Xtt$'* n^**V (C 6 Hi 2 ) (Do^D^iX 

y^^ft57/^;H^4, -O-^v (c 6 H 6 ) 
[0ffioffim*K91] 

[01] «W^^i^ir^5M#Sf^il^ 

[12] *»W(Z>*1 0*J£(OJ»1|gT-*>SiS:»«*lfta 

^77f$)5o 

jo [13] ^pjoii o^iowr^sffi^jffet 
is in r (c^f-r s m itt^s o n« z^-r ^77« 

So 

[04] <omM<Dmmx-*>z>i&mm.mmm 
m&*7F-r v ? 7x&> z> 0 

^ 77T^5o 

[16] OKJS^1«r-*>S(B:f»«*lft» 

So 

[0 7] *»W<o«i^38»o»«-efc5fiJlK*J«fco 

[08] (a) , (b) *&m<o?B 2 v>nii&<Dmi& 

XfoZ> 0 

50 [09] (a) , (b) tt, 



(13) 



2002-252228 
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i 

2 ±«S«tt 

3 T^m® 

4 *«B* 

5 /</P^ 

7 MKm^fKiem (rfid 

9 a E* 

9 b - 9 j &mi*g 

10a~10n, 10p~10z Hfifl^lfc 
1 1 a - 1 1 i IfiM?^ ' 

1 2 fc — ^ 

2 i ttdtfitsts 
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3 1 



3 2 r**Kifr!i&jfeKR (s i o 2 mx\*$ i OCH 

IB) 

3 3 TfflffilR 

33a, 36a, 37a Ta 
33b, 36b, 37b 
3 4,3 9 KttflfflMMi 
3 4a, 39aa (SffifejftR 
3 4b, 39ab SSEEiffejgR 

3 5 JbSSEigflii&iffejRR (S i 0 2 R;*«:S i OCH 
R) 

3 6 «ffi£9ttt 

3 7 ±umm 
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HMDSO / C2K2 CtHe ( NpO NH3 He N2 
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SiHn(CH 3 )4-n c?HsOH 
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(72)^PJ# ffig ft* 
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F^ — 4K030 AA01 AA06 AA09 AA13 AA16 

AA18 CA04 CA12 FA03 JA09 
JA18 LA02 

5F033 HH11 HH32 JJU JJ32 KK11 
KK32 MM02 MM12 MM13 NN06 
NN07 PP15 PP27 QQ48 RR01 
RR08 SS01 SS03 SS15 TT01 
WWOO WW05 WW10 XX 14 XX24 

5F058 BA10 BD01 BD04 BD06 BF07 
BF26 BF27 BF29 BF30 BF31 
BF37 BF39 BJ02 



